, there is a lack of information regarding the specific physical and psychological predictors in community-living older adults. In this study, social integration was defined as "an objective state relating to the number of contacts and interaction between older persons and their wider social network" (Cattan & Ingold, 2003, p. 13). Diminished social integration is a significant psychosocial problem for older adults that has been linked with many negative health outcomes. With the population of older adults projected to increase exponentially in the near future, it is likely that diminished social integration will impact the health, well-being, and quality of life (Lim & Zebrack, 2006 ) of large numbers of older adults now and into the foreseeable future. Information regarding predictors of diminished levels of social integration is critical to the construction of interventions aimed at increasing social integration in older adults.
A number of studies have shown that diminished social integration predicts negative health outcomes; however, few studies have looked upstream to determine the causes of diminished social integration. Findlay (2003) determined there is a lack of evidence demonstrating effective interventions to improve diminished levels of social integration. By looking at predictors of diminished social integration, researchers will be able to construct strategies aimed at preventing diminished levels of social integration from occurring. An understanding of this information is useful in creating accurate risk profiles, as well as constructing interventions based on specific characteristics of variables likely to have an influence social integration. To place these potential predictor variables in the greater context of social integration and health, it was important to obtain guidance from an appropriate conceptual framework. 
STUDY FRAMEWORK/CONCEPTUAL MODEL
The framework used for this study was a linear conceptual model created by Berkman et al. (2000) . This framework demonstrates how population-level macro conditions influence social integration, social networks, and health. In this proposed cascading causal process, the creation and up- keep of social integration is driven by social-structural conditions. Upstream social structural conditions impact the formation of relationships (or social networks), which provide opportunities for psychosocial mechanisms (i.e., social support, social influence, social engagement, person-to-person contact, access to material goods). These psychosocial mechanisms have the potential to influence health in many ways through psychological, behavioral, and physiological pathways. Therefore, additional information regarding the specific predictors of diminished levels of social integration is urgently needed to guide future research.
METHOD Design
This study was a secondary analysis of data collected prospectively over 12 years to determine the specific modifiable physical and psychological variables predictive of diminished social integration over time. This study used data from the Established Populations for Epidemiologic Studies of the Elderly (EPESE). For this study, data obtained from person-to-person interviews in the New Haven cohort of EPESE, also called the Yale Health and Aging Project (YHAP), were used for analyses.
Sponsored by the National Institute on Aging, the EPESE database was originally designed to describe predictors of mortality, hospitalization, and placement in long-term care facilities, as well as risk factors for chronic disease and loss of functioning. The prospective longitudinal design, allowed for collection of EPESE data annually from 1982-1994, with face-to-face interviews occurring in 1982 (baseline), 1985 , 1988 , and 1994 (Cornoni-Huntley, Brock, Ostfeld, & Taylor, 1986 . Limited telephone interviews occurred in the other years-1983, 1984, 1986, 1987, 1989, and 1990 . Locations from which community-dwelling older adults were recruited included East Boston, Massachusetts; New Haven, Connecticut; Iowa and Washington Counties, Iowa; and five counties in North Carolina. Telephone interview data were available for marital status only.
The YHAP sample was a stratified random sample of adults 65 and older in an urban setting (Cornoni-Huntley et al., 1986) . Older adults were sampled from three housing strata: (a) all older adults in public housing with age and income restrictions, (b) private housing that has age restrictions, and (c) private apartments or housing. Those living in private elderly housing and private homes or apartments were oversampled for men because women tend to outnumber men as they age (Cornoni-Huntley et al., 1993) . The recruitment of participants from public housing was considered a census, as all older adults living there were invited to be interviewed. Private apartments and housing units were randomly sampled from a listing of utilities. The current study received approval by the appropriate University Institutional Review Board, and all participants provided informed consent.
Sample
To be included in the current study, participants had to be 65 or older. Each participant had to have a social net- work index (SNI) score to measure level of social integration at baseline (1982) and at least one other follow-up data point (1985, 1988, or 1994) to allow for inclusion in this analysis. Additionally, if participants did not have the data necessary to calculate the SNI score for any given year, they were excluded for that year only.
Predictor Variables
The following categories were examined as potential predictors of diminished levels of social integration in the model:
l Demographic variables-age, sex, race/ethnicity, annual salary, and educational level.
l Physical variables-overall health, change in health, body mass index (BMI), comorbid conditions, vision, hearing, urinary incontinence, fatigue, and smoking.
l Psychological variables-depressive symptoms and religious engagement. Specifics regarding variables included in the parent study can be found elsewhere (Cornoni-Huntley et al., 1986 , 1993 . A list of variables used for this study is provided in Table 1 .
Outcome Variable
The SNI was developed by Berkman and Syme (1979) to examine the effect of social integration on mortality. Score levels of the SNI were constructed based on the clustering of mortality data (Berkman, 1977) . From the mortality rates, risk groups were derived and arranged on the basis of social involvement in marriage, church or other religious affiliation, clubs, and close ties.
An individual's social integration within the abovelisted categories determined which risk category or score each was given. Participants were asked their current marital status, and if they were not currently married, they received a score of 0. Next, they were asked how often they attended religious meetings or services. If they did not attend church or other religious meetings or services at least once per month, their score was 0. Participants were then asked if they had a membership in any other organizations; if they did not belong to at least one club, they received a score of 0. Finally, close ties was determined by contacts with close friends and relatives. Participants reported the number of children, friends, and relatives with whom they felt close, in addition to the frequency these people were seen. If a participant had two or fewer close ties, the score was 0; otherwise, the participant received a score of 1 for each of these categories. Finally, the SNI included a sum of marriage, church or other religious affiliation, clubs, and close ties. Lower scores on the SNI indicate diminished social integration. The range of this ordinal measure is 0 to 4, where 4 indicates the highest level of social integration (Berkman & Syme, 1979) . Conversely, a value of 0 is equivalent to having no social integration, and a score of 1 indicates extremely low social integration.
Statistical Analyses
All analyses were conducted using SAS version 9.2. Generalized estimating equations (GEE) were used to model the predictors of diminished levels of social integration longitudinally over the 12-year study period from [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] [1994] . In all longitudinal analyses, diminished levels of social integration were modeled as an ordinal (0 to 4) variable using the independent correlation structure. In this repeated measures design (GEE), the odds calculated were for each diminished level of social integration or decrease in SNI score. Due to availability of data, when modeling longitudinally, the following variables were modeled using time invariant baseline data: sex, race/ethnicity, annual salary, educational level, change in health, and fatigue. Baseline data were held constant in the longitudinal modeling process throughout the study years for the abovementioned variables. All other variables were modeled using time variant data. In the final model, time was treated as an interval-/ratio-level variable with years as the unit of measurement. To test the fit of the model, the generalized Wald test statistic was used to determine the significance of several parameters after the Z score for each parameter was squared (Ballinger, 2004) . The predictor variables were modeled controlling for specific known confounderssuch as length of marital status, cognitive impairment, and functional disability-to find the best-fitting model. This model controlled for the following additional pertinent factors: time, fatigue, race/ethnicity, educational level, age, annual salary, number of comorbid conditions, and visits from home health care workers.
The final model was constructed through a process that started with a group of likely predictor variables based on theory. This process also involved removing variables based on backward selection to arrive at the best-fitting model. Decisions about model fit were made on the basis of a modification of Akaike's criterion (Pan, 2001 ). The modification was called quasi-likelihood under the independence model information criterion (QIC) (Ballinger, 2004; Pan, 2001 ). The QIC score that was lowest was considered an indication of the best-fitting method/model.
RESULTS
The study sample consisted of 2,057 older adults at baseline (1982) . This represents 73.2% of the 2,812 participants of the original New Haven, Connecticut, study site at baseline. The mean age at baseline was 73.51 (SD = 6.39 years), with an age range of 65 to 97 ( Table 2) . We found that the overwhelming majority of the sample (61.55%) were in the 65-to-74 age category ( Table 3 ). All race/ethnicity cat- egories were reported (Table 3) ; however, for analysis of these data, the groups were collapsed into White (78.42%), Black (19.14%), and "all others" (2.44%) due to a lack of racial/ethnic diversity. The majority of participants had a low educational level with 28.96% having a seventh-grade education or less. Only 4.13% of the population was in the category of graduate school and higher. In addition, approximately 61% of the sample fell into the lowest half of the income bracket, with 40% falling into the lowest or second lowest income bracket ( Table 3) . We determined which individual-level physical risk factors were associated with diminished levels of social integration by modeling relevant variables using a GEE analysis ( Table 4) . We wanted to ascertain whether overall health and smoking status were significant physical predictors of diminished levels of social integration. As the participants' self-rated health worsened, the risk of lower levels of social integration increased steadily. For each decreasing level of SNI score, those with bad health were 2.31 times more likely to have diminished levels of social integration (95% confidence interval [CI] 1.39, 3.83) compared with those with excellent health. For each decreasing level of SNI score, participants who were smokers were 1.40 times more likely to have diminished levels of social integration compared with nonsmokers (95% CI 1.15, 1.71). The level of self-rated health decreased in proportion with the level of social integration, indicating a strong predictive relationship. Similarly, this indicates that smoking was predictive of diminished levels of social integration. To determine the individual-level psychological factors that were predictive of diminished levels of social integration, we also performed a GEE analysis to model relevant psychological individualized risk factors. We wanted to determine whether depressive symptoms or religious engagement were predictive of diminished levels of social integration. We found there was a consistent risk of having diminished levels of social integration as the participants knew fewer members of their congregation. For example, those who knew many congregation members had an odds ratio (OR) of 1.81 (95% CI 1.04, 2.19) for diminished level Note. Percentages may not total 100 due to rounding. Sample size may vary due to missing data.
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of social integration, compared with those who knew almost all members of their congregation. For each decreasing level of SNI score, those who had depressive symptoms were 1.36 times more likely to have diminished levels of social integration when compared with those who did not have depressive symptoms (95% CI 1.13, 1.65). This suggests that having depressive symptoms and decreased levels of religious engagement are important predictive factors leading to diminished levels of social integration.
DISCUSSION
Social integration was conceptualized and measured using the SNI as an objective concept focusing largely on the number of individuals in and around one's social circle. Social integration is defined and measured in many different ways, which can affect the connection between it and the predictor variables. Operationalizing social integration in an objective manner alone may undervalue the social integration of an older adult who has small numbers of strongly connected family, friends, or neighbors. This is in stark contrast to an older adult who has numerous family, friends, and neighbors who are loosely connected to each other. This needs to be considered when presenting the results of this study.
The clear linear trend found between the worsening of an older adult's self-reported overall health and the increased odds of having diminished social integration supports previous work in this area. This finding is consistent with the literature including lack of social support and dissatisfaction with social relations being predictive of poor health (Coyle & Dugan, 2012; Melchior, Berkman, Niedhammer, Chea, & Goldberg, 2003) . Additionally, individuals who have diminished levels of social integration are more likely to report poorer health compared with those who have high social integration (Kobayashi, CloutierFisher, & Roth, 2009; White, Philogene, Fine, & Sinha, 2009) .
The findings of this study provide evidence to support that an association exists between depressive symptoms and diminished levels of social integration. Furthermore, the findings provide insight into the temporal relationship of these two interrelated factors. There has been debate in the literature regarding the relationship between depressive symptoms and diminished levels of social integration (Blazer, 2005) . Researchers have studied the associations between social integration and depression, and some have found strong correlations (Glass, De Leon, Bassuk, & Berkman, 2006) . Social workers, who work closely with individuals affected by diminished levels of social integration, viewed depression as a key cause of diminished social integration (McCrae et al., 2005) . In addition, older adults with depression were found to be at significant risk for diminished levels of social integration (Iliffe et al., 2007) . One possible reason smoking was strongly associated with diminished levels of social integration could be that other people may have avoided the older adult to evade exposure to secondhand smoke. This avoidance leads the smoker to become less central to the group (Christakis & Fowler, 2008) . It is also possible that those who smoke may avoid non-smoking gatherings or locations or club environments where smoking is prohibited. Due to changing cultural norms, individuals who smoke have been found to be marginalized and often experience feelings of disengagement from others (Schroeder, 2008) . No known studies have examined smoking and diminished levels of social integration, thus these results provide an important foundation for those interested in replication of this finding. As laws prohibiting smoking in public spaces continue to become more widespread, smokers may become even more marginalized, leading to even lower levels of social integration.
It has been demonstrated that individuals who are religiously involved have more friendship networks than those who are not religiously involved (Jarvis & Northcott, 1987) . Congregations have been shown to provide many social events and educational opportunities and to formally encourage social interaction and friendship (Taylor & Chatters, 1986) . Being religiously involved may have led the participants to expand their social integration with new members of their congregation. As older adults in this study reported knowing more church or other religious affiliation members, their odds of maintaining social integration increased dramatically over time. Despite the linear trend in these data, it was unclear whether it was religious engagement that increased social integration in solitude or whether a combination of social intimacy and a different kind of support provided by church or other religious affiliation members increased participants' social integration. Frequent religious engagement may foster a special kind of close social relationship or intimacy due to the caring and religious nature of connections with fellow attendees. When compared with other members in society, frequent church or other religious affiliation attendees may feel an increased sense of social integration when interacting with other members of their congregation. This requires further exploration in future studies.
LIMITATIONS
These study results need to be interpreted with caution due to the age of the EPESE data. Since the EPESE database project began in 1982 and finished in 1994, there may be concerns related to the generalizability of the findings to a cohort of older adults living today. When compared with current national statistics for older adults, this sample was less educated and had lower annual incomes. These differences in income and educational level may affect generalizability to today's older adult population.
Although it is unlikely that radical changes have occurred in society since the conclusion of the follow-up period in this cohort, some differences should be considered when interpreting the results. The most likely differences in these cohorts would be the expanded use of technology for socialization. Older adults studied today would potentially have increased access to technologies, such as computers and mobile phones, when compared with older adults from the YHAP cohort. Functions available on computers today such as e-mail, instant messaging, internet browsing, and web camera communications are fairly common. Older adults in the YHAP cohort would not have had access to these technologies, and thus may have had fewer options for social interaction compared with older adults today.
Important study cohorts, such as those in the Framingham Heart Study (Dawber, Meadors, & Moore, 1951) , have followed participants for decades to understand the changes over time, in this case in cardiovascular risks as well as other variables. Baseline data from the Framingham study served as an important comparison for changes in cardiovascular health. Similarly, findings from this study can be used as a comparison of studies examining today's older adults in order to scrutinize trends in social integration and to inform future social policy.
IMPLICATIONS
Findings from this study provide important data that can be used to develop a social integration risk profile to help clinicians quickly and more efficiently identify older adults in need of intervention. Having a risk profile, which uses predictors identified in this study to determine social integration status, readily available may be a very important clinical tool. This risk profile could provide nurses and other health professionals with a comprehensive, holistic understanding of their clients, allow a more accurate prioritization of how often to see clients, and a better determination of needed services/resources in the community. The ability to develop and use a risk profile would allow health care professionals to provide appropriate referrals and potential treatments for older adults. This kind of screening and documented assessment could provide justification for additional time spent with clients.
Health care professionals and researchers understand the importance of directing attention toward the overall health of people by addressing the social well-being of older adults through interventions aimed at increasing social integration. This starts with a targeted approach to identifying those who are or are likely to become socially isolated. Additionally, the outlined predictor variables from this study may be an important foundation for construction of targeted interventions.
Having a more clear understanding of important psychosocial concepts like depression and social integration has tremendous potential clinical importance related to improvements in quality of life and health status. The findings of this study suggest that untreated depressive symptoms are associated with diminished levels of social integration. Treatment of depressive symptoms may provide an opportunity to increase social integration, leading to potential improvements in quality of life.
CONCLUSION
An important strength of this study is that longitudinal data were used to determine physical and psychological predictors of diminished levels of social integration. The few studies previously found to examine predictors of social integration were cross-sectional. This study allowed for the inclusion of time as a covariate, assuring the independent variables occurred before the change in the dependent variable, thus making it possible to infer prediction or causation of diminished levels of social integration over the 12-year study period. Through an increased understanding of the predictors of diminished levels of social integration-worsening health, positive smoking status, presence of depressive symptoms, and knowing very few members of one's religious congregation-researchers will be better equipped to construct effective targeted interventions. Targeted interventions that enhance social integration will improve psychosocial health outcomes for the ever-growing older adult population. Results from this study may also be beneficial for development of a risk profile to quickly and more efficiently identify older adults in need of intervention.
